Résumé. 2014 Abstract. 2014 In this paper we investigate the influence of steric repulsions between molecules within a smectic B plane, on the local order of molecular dipoles. We calculate the correlation factor Gã nd present a method which enables us to take into account the correlations of steric origin within the framework of the Ornstein-Zernike approximation. We have used a six well potential model compatible with the X-ray results. A local ferroelectric tendency results (G~ &#x3E; 1) which is in accordance with the observed decrease of the dielectric anisotropy in the smectic phases.
In this paper we investigate the influence of steric repulsions between molecules within a smectic B plane, on the local order of molecular dipoles. We calculate the correlation factor Gã nd present a method which enables us to take into account the correlations of steric origin within the framework of the Ornstein-Zernike approximation. We have used a six well potential model compatible with the X-ray results. A local ferroelectric tendency results (G~ &#x3E; 1) which is in accordance with the observed decrease of the dielectric anisotropy in the smectic phases. [1, 2, 3] . In X-ray and neutron experiments, especially performed on T.B.B.A., Levelut et al. [4, 5] [9] and later by Benguigui [8, 10] .
The local order observed through X-ray and neutron scattering is that of the atoms which compose the molecule. It is mainly due to [11] . Then the rotational freedom of the phenyl rings is certainly dependent on the motion of the other parts of the molecule.
In this paper we argue that, apart from possible dipolar interactions, the steric repulsions which have an obvious effect on the local order detected by X-rays, affect the local order of dipoles as well. We attempt to evaluate the influence of the inplane molecular repulsions on the dielectric constance 8~ of the SmB phases. This is done through the evaluation of the correlation factor Gl using a simple model consistent with the X-rays [5] and NQR [11] In the rotator phase, the last term is zero in the zero-field limit, and for a N sites (N large) isotropic bi-dimensional system we get :
The last equation defines an inplane correlation factor G J. in which the correlations are summed over all molecules in the system. Gl can be directly derived from an evaluation of ZN as has been done in [13, 14] . It is equal to the Kirkwood factor gl if the correlations outside a large Kirkwood sphere decay rapidly enough [13] .
On where the first product runs over the edges (ij) of the plane lattice. b' k is the possible activity of the orientation k at the site i.
The system being isotropic in the plane we can choose for simplicity, the electric field to point along a symmetry axis (Fig. 1) ; so that in the presence of this electric field the statistical weights of the various orientations become :
In the M.F. approximation, A (Si Sj) can be replaced by an effective one [12] : so that, for example :
In the M.F. evaluation of (6), the summation is restricted to the states of the o molecule and the first product runs over the q neighbours of o only; thus the single particle partition function reads : _ When writing the different nf &#x3E; we get a set of consistency equations of the following form :
The self consistency of the system requires that ( ~ ) = ni ~ Vi, l.
So that, in terms of the following variables «~)==~)=~~)=~==x', no 3 &#x3E; = no 6 &#x3E; = x°) the set reduces to
In the limit where E -~ 0 (L -+ 0) we get :
and (12) G1 can be deduced from (4) and (5) owing to L = flue cos 0 (cos 0 = ~/3/2) one can easily check that :
Within the framework of the simple model that we have described here -a model which is compatible both with X-ray and NQR results -the steric restrictions between rotating molecules within the same layer give rise to an inplane local order of the dipoles showing a ferroelectric tendency (G.1 &#x3E; 1). This contributes to an enhancement of e.1, which is in accordance with the experimental behaviour [8, 9] . The herring-bone local order observed in SmB phases through X-rays, experimentally appears as a gathering of the scattering (then of X(q)) around q = (2, 1, 0) (1 q I =1= 0) [5] . The dielectric experiments are observed in q = 0; so one cannot expect that the invoked local order gives rise in this point to a considerable variation of the electric susceptibility. Moreover if a very precise calculation of x(q) is necessary in the q-zone where it diverges [5] , the level of approximation (OZ) that we use here is sufficient. The method we have presented here could be useful to study simultaneously and at the same level of approximation interactions of very different energy level such as the dipolar interactions and the steric repulsions.
